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ABSTRACT
　本研究は教材の視覚的な魅力と美しさに関する関連分野の文献を調査した。インストラクショナルデ
ザインの分野では視覚的魅力に関する研究は活発になされておらず，マルチメディア学習の分野では教
材の視覚的魅力についていくつかの議論がなされている一方，学習者を惹き付ける目的で画像やイラス
トを使うことを推奨しない傾向が見られた。情報伝達に携わる分野の中で視覚的魅力について活発に研
究を行っているのはヒューマンコンピューターインタラクションの分野であり，視覚的魅力をインター
フェースデザインにおいて重要なものと見なす傾向が見受けられた。しかしながら，美しさと魅力につ
いての概念的・操作的定義における共通の合意は見られなかった。このような理由から，本文献研究で
は美しさと魅力に関わる哲学的概念についても再考した。その結果，美しさの概念を量的に研究出来る
のかという課題が浮かび上がった。
 This review investigated literature in terms of visual aesthetics and beauty in related fields. As a result of the 
review, a significant lack of study on this topic was found in the field of instructional design. On the other hand, 
the field of multimedia learning possessed several discussions on the visual attractiveness of learning materials. 
The field tends to discourage the use of graphics and illustrations for the purpose of attracting learners, 
however. Among the fields that deal with the communication of information, the field of human-computer 
interaction, in particular, dealt vigorously with visual beauty. The field produces a number of empirical studies 
on the topic and considers visual attractiveness to be an important aspect of interface design. However, there 
seems to be a lack of agreement on the conceptual and operational definitions of beauty and attractiveness. For 
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this reason, the final sections of this literary review discuss several philosophical concepts and issues that could 
be related to the constructs of beauty and attractiveness. This review raises the question as to whether or not it’s 
possible to study beauty on a quantitative level.
Visual Attractiveness in the Field of 
Instructional Design
 “The reasons we avoid talking about aesthetics in 
instructional design have a lot to do with our limited 
conceptions of that word” (Parrish, 2008a, p. 11). 
John Dewey largely influenced Parrish’s view of 
aesthetics (Parrish, 2005; Parrish, 2008a; Parrish, 
2008b; Parrish, 2009; Parrish, 2010). Leddy (2012) 
analyzes that Dewey did not separate intellectual and 
aesthetic qualities. For Dewey, something could be 
said to have aesthetic quality when it interacts with 
people in a way that people experience fulfillment 
of their internal needs. Accordingly, Parrish sees 
aesthetics as something more than “the sensual 
qualities of an object or designed experience” 
(Parrish, 2009, p. 5).
 However, while Parrish states that his view of 
aesthetic in instructional design is broader than 
what the term of aesthetics usually means, beauty or 
attractiveness, he does not provide in-depth analysis 
on visual beauty or attractiveness in instructional 
design. Similarly, while Hokanson and Miller (2009) 
mention the term of visual aesthetics, they regard 
aesthetics in instructional design as a general term 
and do not provide detailed discussion on visual 
attractiveness.
 One of the most influential associations in the 
field of instructional design is Association for 
Educational Communications and Technology. The 
association has published handbooks and the second 
edition of the handbooks has a chapter named Visual 
Representations and Learning: The Role of Static 
and Animated Graphics. In the chapter, Anglin, Vaez 
and Cunningham (2003) address a number of major 
theories related to instructional graphics. However, 
while several theories addressed in the chapter deal 
with emotion, affection or motivation, none of these 
theories mention terms such as ‘beauty,’ ‘aesthetics,’ 
or ‘attractiveness.’ Indeed, none of the theories and 
sections in the chapter discusses visual attractiveness 
of instructional materials.
 It is certainly difficult, if not impossible, to grasp 
the overall tendency of a field just by a single 
literature review. Thus, it is not appropriate to 
generalize the result of the present review to infer 
that the concept of visual beauty or attractiveness is 
absent or latent in the field of instructional design. 
However, it is also true that a fifty-two-page long 
chapter on graphics published by a leading academic 
association of the field does not mention visual 
attractiveness. It seems that the field of instructional 
design might not deal vigorously with the topic of 
visual attractiveness for learning materials.
Visual Attractiveness in the Field of 
Multimedia Learning
 Mayer (2009), an author of multiple studies in 
multimedia learning, analyzed textbooks of sixth 
grade science and found that “overwhelming 
majority of illustrations served no important 
instructional purpose: 23 percent were decorational 
and 62 percent were representational” (pp. 236-237). 
According to Mayer (2009), decorative illustrations 
are illustrations used for the purpose entertaining and 
attracting learners and representational illustrations 
are illustrations that describe single objects. 
These types of illustrations are contrasted with 
organizational illustrations that are used to describe 
relationships of multiple objects, and explanative 
illustrations that describe systems. He considers the 
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latter two types of illustrations more important for 
learning.
 Mayer not only claims that graphics that are 
intended to attract people are unimportant for 
instructional purposes but also claims that such 
graphics could be harmful for learning (Mayer 2005; 
Mayer 2009). The reason for his discouraging the 
use of decorative graphics is due to the concept of 
extraneous cognitive load. According to Mayer and 
Moreno (2010), extraneous cognitive load is a load 
in the working memory that is caused by things 
irrelevant to the learning. The extraneous cognitive 
load should be avoided because of the limited 
capacity of the working memory. In order to reduce 
extraneous cognitive load, Mayer (2005) suggests 
the coherent principle, a principle to eliminate 
extraneous things, and eliminating decorative 
illustrations is an example of the coherent principle.
Several principles explained by Mayer seem to be 
in common with the principles addressed by Winn 
(1993). Particularly, his notion that “pictures play 
many roles in instruction” and it is “necessary to 
know precisely what a picture’s function is intended 
to be before it is designed” (p. 86) seems to be 
overlap with the philosophy of Mayer who creates a 
taxonomy of illustrations and suggests to be careful 
with selections of illustrations. Indeed, Winn (1993) 
also argues, “purely decorative pictures should be 
used sparingly” (p. 89). Additionally, while Winn 
(1993) argues for the importance of color, he does 
not seem to advocate for the importance of visual 
attractiveness.
 A scholar who created taxonomy of instructional 
illustrations even before Mayer and Winn is 
Malcolm Fleming. Unlike Mayer and Winn, 
Fleming (1967) does not mention the possible 
negative effects of decorative graphics. Rather, he 
incorporates not only cognitive aspects but also 
affective aspects of instructional illustration and sees 
illustrations’ function of attracting people as one of 
the primary objectives of illustrations. However, he 
also emphasizes the importance of conducting more 
studies in this field in order to investigate optimal 
ways of using instructional illustrations.
 In sum, while the field of multimedia learning 
provides several discussions on instructional 
illustrations, the field seems to have a tendency to be 
cautious about the usage of graphics and illustrations 
for the purpose of attracting learners. The rationale 
for the discouragement of using decorative pictures 
could be explained by cognitive load theory, 
especially by the concept of extraneous cognitive 
load. While there is a growing trend among scholars 
of cognitive load theory to consider not only the 
cognitive domain but also the affective domain, 
such as motivation (Brünken, Plass, & Moreno, 
2010; Paas, Tuovinen, Van Merrienboer, & Aubteen 
Darabi, 2005), they seem to believe that learning 
motivation would be improved as a result of reduced 
extraneous cognitive load by not adding attractive 
but irrelevant elements.
Visual Attractiveness in the Field of 
Human-Computer Interaction
 So far, a communication-related field that 
produces the most empirical studies on visual 
attractiveness seems to be human-computer 
interaction (HCI). Among them, Donald Norman 
served as an editor for the 2004 special issue 
on beauty, goodness and usability for Human-
Computer Interaction, one of the leading journals 
in the field. Norman (2002) argues that the visual 
attractiveness is important also for the cognitive 
domain since the affective domain is highly related 
to the human cogitation. Indeed, there seems to 
be a growing tendency to study the visual beauty 
and attractiveness in the field of HCI (Hassenzahl 
& Monk, 2010). Tractinsky (2004) even claims 
that more studies should be done in the area of 
visual attractiveness. For these reasons, the present 
review will also look at studies in HCI. It is hoped 
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that these studies would bring knowledge of visual 
attractiveness applicable for instructional materials.
 Konz, Chawla, Sathaye and Shah (1972) 
conducted a series of experimental studies to 
measure the correlation between attractiveness and 
legibility using Wilcoxon matched-pairs singed-
ranks test. In the first study (n = 25), they compared 
the attractiveness and legibility of colored print 
letters on grey- and brown-colored cardboards. As a 
result, they observed a significant rank correlation of 
.96 for both grey and brown cardboard conditions. 
In the second study (n = 24), they compared the 
attractiveness and legibility of twelve print-card 
pairs: print letters of four different colors on three 
cards of light, medium and dark colors. This time, 
while the rank correlation was significant at p < 
.05 level, it was .43. For this reason, Konz et al. 
(1972) also report the result of rank correlation that 
excludes the case of black print on medium-colored 
paper, which is ranked second in legibility but 
ranked eleventh in attractiveness. The result for the 
remaining eleven pairs is .71.
 While Konz et al. (1972) generally observe 
significantly strong correlations between the 
legibility and visual attractiveness, it is questionable 
that what they measured was really attractiveness 
or not. In the two experimental studies, they asked 
participants to answer a seven-point Likert scale 
question in order to measure attractiveness. They 
report that the question for attractiveness consists 
statements such as “most liked” (p. 190). Probably 
for this reason, they use the terms of attractiveness 
and preference interchangeably throughout their 
paper. Logically speaking, something attractive could 
be something liked. However, something attracted 
might not be always something liked. Accordingly, 
it might not be appropriate to treat the variable of 
attractiveness by a question of like or dislike.
 More recently, Schenkman and Jonsson (2000) 
conducted a study (n = 18) on factors that would 
affect on overall impression of web pages. The 
participants of their study were asked to evaluate the 
complexity, legibility, order, beauty, meaningfulness, 
comprehension, and overal l impression of 
thirteen web pages. In order to evaluate the seven 
components, participants were asked to answer 
seven-point semantic differential questions that 
consist of statements such as “very bad overall 
impression” and “very good overall impression” (p. 
371). As a result of multiple regression analysis, they 
conclude that beauty is the most powerful indicator 
for overall impression of web pages. Additionally, 
a principal component analysis grouped beauty and 
meaningfulness with overall impression and which, 
they say, “indicating the importance of beauty and 
meaningfulness for the overall impression” (p. 374).
 Regarding the methodological strength, the 
study of Schenkman and Jonsson (2000) seems 
to overreach many of other HCI studies dealing 
with the beauty and attractiveness of interface 
design. However, the definition of beauty they 
provided, “beauty was indicated by how beautiful 
and appealing the person thought the page to be as 
opposed to how ugly it was” (p. 371), might not be 
self-explanatory. While Schenkman and Jonsson 
(2000) do not show the list of all items of the 
questionnaire, it could be inferred that the statements 
for the item of beauty were something like “very 
beautiful” and “very ugly.” That is, they used exact 
word of beauty for the evaluation of beauty. There is 
a place for discussion that just asking whether a web 
page is beautiful or ugly is enough for capturing the 
complex concept of beauty.
 While many of other HCI studies have tried to 
measure “beauty” directly, Lavie and Tractinsky 
(2004) used an explanatory research method to 
“explore how users perceive the aesthetics of 
websites beyond the general question of whether 
the site is attractive” (pp. 270-271). Namely, they 
tried to investigate “a list of adjectives representing 
aesthetics” (p. 279). However, ironically, the 
adjectives they retrieved from a literature review and 
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survey studies included the words of ‘beautiful’ and 
‘aesthetic.’ Besides, most of the other items such 
as ‘artistic’ and ‘enjoyable’ do not seem to be self-
explanatory. Furthermore, their sudden inclusion of 
the concepts of usability, playfulness, pleasure and 
service quality without enough justification for the 
inclusion seems to make the validity of their study 
questionable. It might be noteworthy that Noam 
Tractinsky is one of the leading scholars in HCI who 
deal with the concept of beauty in interface design.
 There are several related studies that use the label 
of ‘perceived attractiveness’ rather than ‘beauty.’ 
Nakarada-Kordich and Lobb (2005) investigated a 
relationship between the perceived attractiveness 
and perseverance on word-searching task, based 
on the belief that “people may, consciously or 
unconsciously, spend more time in more attractive 
environments than in less attractive environments” 
(p. 25). In their study (n = 19), participants were 
asked to search total of twelve words from the 
experimental websites. However, six of the twelve 
words were actually not on the websites. As a 
result of the study, it was found that participants 
spent significantly more time for searching words 
in the websites they rated as most attractive than 
in websites they rated least attractive, in cases of 
searching words that do not actually exist in the 
websites.
 The study of Nakarada-Kordich and Lobb 
(2005) is also unique in a way that they dealt with 
the variable of website color by using websites of 
same design but different colors. Actually, the only 
difference among the websites was their colors. 
Accordingly, what seems to be investigated in the 
study was the color preference for websites rather 
than the perceived attractiveness. Another unique 
aspect of the study was that it asked the participants 
to compare and rank the perceived attractiveness 
of the websites, while many of other HCI studies 
asked participants to evaluate the degree of beauty 
of each website. Nakarada-Kordich and Lobb (2005) 
decided to ask their participants to rank the websites 
“rather than imposing somebody else’s views upon 
participants on what is and is not attractive” (p. 25).
 On the contrary, Sonderegger and Sauer (2010) 
conducted a study (n = 60) with graphics of 
mobile phone prototypes that are predetermined 
as “appealing” or “unappealing.” Prior to the 
study, they conducted a pilot study (n =10) to 
do a manipulation check of the appeal of the 
prototypes. However, the sixty participants in 
the actual experiment were not provided with the 
choice to decide the attractiveness of the graphics. 
What is more, only two graphics were used in the 
experimental study. One is considered appealing and 
the other is considered unappealing. Sonderegger 
and Sauer (2010) is just an example of several 
studies that treat beauty or attractiveness as a fix-
concept, which is assumed not to vary from person to 
person. However, such research design must always 
involve the possibility that websites or products that 
considered attractive for certain people might not be 
attractive for others.
 Marc Hassenzahl, along with Tractinsky, would 
be one of leading authors in the field of human-
computer interaction who study the visual beauty. 
He conducted a series of studies that investigate 
relationships between beauty, usability, goodness, 
and hedonistic quality (e.g., Hassenzahl, 2004; 
Hassenzahl & Monk, 2010). As of the cases with 
major studies on this topic, the participants in his 
studies were asked to rate the degree of beauty of 
websites or graphics, rather than provided with 
predetermined “beautiful” products.
 What seems to be significant with Hassenzahl and 
Monk (2010) was their attempt to make the results 
of the studies more generalizable. They analyzed 
both average ratings of websites across participants, 
and average ratings within participants. By doing 
so, they tried to treat the variables of product and 
participant as random variables and, therefore, make 
the results more generalizable. Furthermore, they 
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conducted meta-analysis of previous studies and 
identified several methodological problems of these 
studies prior to their experiments. Accordingly, their 
studies seem to be well-designed compared with 
several other studies on this topic. However, they 
did not distinguish themselves from other studies in 
terms of the method of treating beauty. Namely, in 
order to measure beauty, they asked the participants 
to answer a semantic differential question of beauty 
versus ugly.
 The review of HCI studies seems to suggest 
that there are many scholars in the field who 
appreciate the importance of attractiveness of 
visual design. Especially because many of such 
studies use websites, the wisdom and knowledge 
acquired from the studies would be applicable for 
online instructional materials. However, as Norman 
(2004) mentions, there seems to be the difficulty 
in how to treat the concept of beauty. While there 
are several HCI studies that deal with the visual 
attractiveness and beauty, their ways of defining 
beauty or attractiveness seem rather arbitrary and 
obscure. For these reasons, the final sections of the 
present review will discuss several philosophical 
concepts and issues that could be related to the 
constructs of beauty and attractiveness. It is hoped 
that the sections would provide future studies with 
some ideas on how to treat the concept of beauty and 
attractiveness.
Inference from Philosophy about Beauty 
and Attractiveness
 “Although aesthetics is far from a new invention, 
it has never achieved a commonly accepted 
foundation as a theoretical discipline. Subsequently, 
the task of self-definition is one of the most stable 
features of the discourse in aesthetics” (Udsen & 
Jørgensen, 2005, p. 206). This section will address 
several philosophical concepts and, by using the 
lens of such philosophical concepts, will review the 
studies of visual attractiveness addressed above.
 Hannafin and Hill (2002) discuss two different 
epistemological perspectives. They are positivism 
and relativism. While positivism assumes that “there 
is an absolute truth” (p. 54), relativism assumes 
that truth is contextual and realties are constructed 
by people. Compared with Sonderegger and Sauer 
(2010), scholars such as Nakarada-Kordich and 
Lobb (2005) could be considered relativists since 
they let participants to decide which websites were 
beautiful instead of providing “beautiful” websites to 
them. However, regarding the notion that “relativists 
believe that reality is not directly knowable, and 
can only be inferred or assigned by convention 
or consensus” (Hannafin and Hill, 2002, p. 55), 
scholars like Nakarada-Kordich and Lobb (2005) 
who attempted to directly scale beauty could not be 
considered pure relativists.
 Other concepts could be related to beauty and 
attractiveness are right opinion and true opinion. The 
concepts were originally addressed by Socrates and 
Plato. According to Maccia (1987), “right opinion 
was described as the direct apprehension of things” 
while “true opinion was described as conception 
which was justified by definition or classification” (p. 
213). As scholars like Hassenzahl and Monk (2010) 
asked participants to classify websites by a semantic 
differential question of ‘beauty’ versus ‘ugly,’ they 
could be said to treat the concept of beauty as true 
opinion. However, there is a place for discussion 
about whether treating beauty as a matter of true 
opinion is appropriate or not.
 Maccia (1987) further explains that right opinion 
is a condition of qualitative intelligence. Steiner 
(1981) provides an explanation about qualitative 
intelligence or qualitative knowledge as follows:
  I t should be noted that ins tances though 
individual are not unique. To be unique is 
to be one of a kind, and thereby to make 
‘kind’ meaningless. Therefore, quantitative 
knowledge is of individuals, but not qualitative. 
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Qualitative knowledge is of individuals in their 
uniqueness. Because Kant equated knowing with 
quantitative knowing, he did not recognize way 
of knowing along with object, source, and forms 
as a characterizing difference for disciplines 
constituting knowledge. (p. 57)
 What could be inferred from the explanation 
of Steiner (1981) is that right opinion is about 
something unique and does not allow quantitative 
analysis while true opinion is about something 
more common and allows classification or other 
quantitative analysis. Indeed, Maccia (1987) states 
that “right opinion does not follow as a consequence 
of deductive or inductive inference, it precedes such 
quantifications. Right opinion extensively selects 
the unique from all others” (p. 214). Accordingly, 
if beauty is something unique and matter of right 
opinion, it is not appropriate to study it quantitatively 
as many scholars in HCI did.
 Frick (2012) provides additional explanations 
for right opinion. He states that people experience 
three steps when appreciating uniqueness of certain 
object. The three steps are recognition, acquaintance, 
and appreciation. He explains about recantation as 
follows:
  Recognition is a fundamental cognitive act. It is 
required for identification of each unique object. 
It is the cognitive act that is required of a witness 
in a court of low who is asked to identify the 
defendant as the one the witness observed to 
commit the crime. The witness on the stand is 
asked by the lawyer to select Q i from all else, 
where Q i  is that-one unique individual. When 
the selection is correct or accurate, we say that a 
person has right opinion. (p. 25)
 Additionally, “acquaintance requires identification 
of relationships that determine the uniqueness of Qi  
– relationships that set Qi  apart from all else, what 
makes it unique” (p. 26). Finally, he explains about 
appreciation that:
  To ‘appreciate’ means to identify relationships 
which are appropriate of Q i  – a valuation of 
what is special and fitting about Q i . When a 
connoisseur identifies the special qualities of a 
particular wine after smelling its bouquet and 
tasting it, this is a further example. She might 
indicate this by saying, “Ah, this is a superb 
wine!” This would be a sign of appreciation of 
that-one-wine. (p. 27)
 Frick (2012) name such kind of knowing that 
involves recognition, acquaintance, and appreciation 
as “knowing that one” and distinguish it from 
“knowing that,” a kind of knowing that involves true 
opinion. From the examples of appreciation provided 
by Frick (2012), it could be inferred that people 
appreciate the visual attractiveness and ugliness, 
rather than classify them. Again, there is a place 
for discussion about how to treat beauty. It could 
be discussed if it is possible to quantitatively study 
beauty or attractiveness.
Conclusion
 The present review attempted to investigate 
the state of knowledge of visual attractiveness in 
instructional materials. Throughout the process 
of reviewing literature, the author faced difficulty 
in finding studies on this topic in the field of 
instructional design. While the scope the present 
literature review is significantly limited and it is not 
appropriate to generalize the result of the present 
literature review, the fact that a handbook published 
by a leading academic association of the field does 
not mention visual attractiveness seems to suggest 
that the field of instructional design might not deal 
with the topic vigorously.
 Leading scholars in field of multimedia learning, 
Fleming, Winn, and Mayer, provide thoughts on the 
use of attractive visual elements. However, the field 
of multimedia learning seems to have a tendency to 
discourage graphics and illustrations for the purpose 
of attracting learners. The reason for the tendency 
Educational Studies 56
International Christian University
171
could be explained by their consideration on the 
limitation of people’s working memory. Especially, 
Mayer believes that visual design of learning 
materials should focus on conveying learning 
contents by excluding decorative and attractive 
elements.
 A field that deals with visual attractiveness 
vigorously as well as regards visual attractiveness as 
important element of visual design seems to be the 
field of human-computer interaction. For this reason, 
the largest portion of the present literature review 
was devoted to the review of the studies of HCI. It 
was hoped that the wisdom and knowledge acquired 
by the HCI studies would be applicable also for 
visual attractiveness of learning materials. However, 
while the field produces a number of empirical 
studies on this topic, the way of treating the variable 
of beauty and attractiveness differ from study to 
study.
 In order to investigate how future studies of 
visual attractiveness in learning materials could 
treat the variables of beauty and attractiveness, the 
final section of the present review discussed several 
philosophical concepts and issues that could be 
related to the constructs of beauty and attractiveness. 
As the result of the review, an issue has arisen 
concerning whether studying beauty quantitatively 
is possible or not. The present review was not able 
to provide any valid answers for the question. It is 
hoped that future studies would look at the variables 
of beauty or attractiveness more closely and come 
up with valid ways of treating such variables in 
order to conduct well-designed research on visual 
attractiveness of learning materials.
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